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Cerebellar and brainstem infarction secondary to 
basilar artery dolichoectasia

Abstract
Vertebrobasilar dolichoectasia (VBD) is a rare condition characterized by a significant dilation, elongation and tortu-
osity of the arteries emerging from the vertebrobasilar system. In this study, we report a 57-year-old male, with med-
ical history of recurrent migraines and right peroneal nerve palsy, which presents the sudden onset of clinical signs 
of brainstem and cerebellar stroke. The brain CT scan revealed an inhomogeneous, hyperdense prepontine lesion, 
situated in the area of basilar artery (BA) projection. The cerebral angiography showed in the V4 segment of the left 
vertebral artery (VA) a focal, concentric stenosis of 70%, followed by a fusiform dilation extended to the BA bifurca-
tion, a saccular aneurysmal dilation in the communicant segment of the internal carotid artery and tortuous trajectory 
of the abdominal and thoracic aorta, including the supra-aortic vessels. The brain MRI revealed a bulbopontin and 
left cerebellum infarction. Patient developed at 48 hours after hospitalization livedo reticularis at the level of the right 
thoracic wall and thighs. The nerve conduction studies revealed mononeuritis multiplex.
The vascular anomaly that was identified in the presented case respects the criteria for a VBD, however the involve-
ment of the aorta with the presence of tortuosities, the simultaneous presence of the internal carotid artery aneurysm, 
together with the presence of the mononeuritis multiplex and the skin condition (livedo reticularis) suggest the possi-
bility of coexistence of a systemic vasculitis, possible polyarteritis nodosa.
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Introduction 

Vertebrobasilar dolichoectasia (VBD) is a rare 
condition characterized by a significant dilation, 
elongation and tortuosity of the arteries emerging 
from the vertebrobasilar system (1). In the general 
population, the prevalence is reported under 0.05% 
(1,2).

Initially, VBD can be asymptomatic. The onset 
is marked by either an acute vertebrobasilar stroke 
or by a massive brain haemorrhage secondary to 
vascular rupture, usually fatal. In rare cases, it can 
be diagnosed due to a slowly progressive onset 
characterized by clinical signs of brainstem and 
cranial nerves compression (3,4,5,6).

VBD can associate various vascular abnormali-
ties such as abdominal aortic aneurysms or saccular 
intracranial aneurysms (7,8). The main pathophysi-
ological characteristic of VBD is the involvement 
of the medial layer of the intracranial vessels, with 
the presence of the intraluminal thrombi, and not 
the intimal layer, as described in dilatative athero-
sclerotic lesions (4).

Cerebral aneurysms, including VBD, have been 
associated with numerous disorders such as type IV 
Ehler-Danlos syndrome, Marfan syndrome, fibro-
muscular dysplasia, Fabry disease, autosomal dom-
inant polycystic kidney disease, disseminated sys-
temic lupus erythematosus and other vasculitides 
(9,10). Primary systemic vasculitides that mainly 
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involve the central nervous system (CNS) in adult 
patients are polyarteritis nodosa (PAN), Wegner 
granulomatosis, Behçet disease and Takayasu arte-
ritis. The secondary vasculitides associated with 
the systemic inflammatory diseases, like in lupus 
erythematosus, Sjögren syndrome, Crohn disease 
and sarcoidosis (11).

Case presentation

We present the case of a 57-year-old male pa-
tient, with a history of recurrent migraines and right 
peroneal nerve palsy, which presents the sudden 
onset of a right limb deficit and dysarthria, symp-
toms that progressed in the first hours after the on-
set. The neurological exam at the admittance 
showed a patient with right flask hemiplegia, poste-
rior internuclear ophthalmoplegia, left peripheral 
facial palsy, left hypoacusia, hypomobile vellum 
with abolished deep throat reflexes, severe swal-
lowing impairment for both liquids and solids, de-
viation of the tongue to the right in protrusion, 
anarthria, dysmetria in the left upper limb, right 
Babinski’s sign, superficial right hemihypesthesia, 
drowsiness, with a NIHSS of 15 points. In evolu-
tion, he presented with an altered state of con-
sciousness, obnubilation and stupor, GCS 9 points 
(M4, V2, O3).

The brain CT scan revealed an inhomogeneous, 
hyperdense prepontine lesion, situated in the area 
of basilar artery (BA) projection (Figure 1a). The 
angio-CT scan of the cerebral arteries confirmed 
the presence of a fusiform aneurysm, 18 mm in di-

ameter and 40 mm long, partially thrombosed at the 
level of the BA, associated with a saccular aneurys-
mal dilation in the communicant segment of the in-
ternal carotid artery, 7 mm in diameter (Figure 1b). 
The brain MRI revealed a bulbopontin and left cer-
ebellum stroke (Figure 1c). The Doppler ultrasound 
examination revealed no particularities of the ex-
tracranial arteries. 

The cerebral angiography (Figure 2) revealed in 
the V4 segment of the left vertebral artery (VA) a 
focal, concentric stenosis of 70%, followed by a 
fusiform dilation extended to the BA bifurcation. 
The angiography also revealed a tortuous trajectory 
of the abdominal and thoracic aorta, including the 
supra-aortic vessels and a saccular aneurysmal di-
lation in the communicant segment of the internal 
carotid artery.

FIGURE 2. Cerebral angiography: left VA, V4 segment, 
a concentrically focal stenosis of 70%, followed by an 
extensive fusiform aneurysmal dilation, extended until 
the bifurcation of the BA

FIGURE 1 – a. The brain CT scan – hyperdense, inhomogeneous prepontine lesion, situated in the area of BA.  
b. Angio-CT scan reveals a fusiform dilation (aneurysm), 18 mm diameter and 40 mm long, partially thrombosed of 
the BA, associated with a saccular aneurysmal dilation of the communicant segment of the left internal carotid artery, 
7 mm in diameter. c. Brain MRI – pontine infarction
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The EKG showed normal sinus rhythm. The ex-
tended immunological and infectious panel includ-
ed ESR, antinuclear antibodies (by indirect immu-
nofluorescence), anti β2 microglobulin antibodies, 
C3, ANCA, IgG anticardiolipin antibodies, anti 
DNA double-stranded antibodies, lupus cells, rheu-
matoid factor, HIV, TPHA, hepatic viruses were all 
negative. The CT and angio CT scan of the thorax 
and abdominal region revealed a supradiaphrag-
matic aortic kinking. The nerve conduction studies 
(NCS) revealed mononeuritis multiplex. 

During the admittance, the patient presents live-
do reticularis at the level of the right thoracic wall 
and thighs, remitted under hydrocortisone hemi-
succinate. After the cessation of the cortisone agent, 
the lesions promptly reappeared in the posterior as-
pect of the thorax, upper limbs and thighs, bilater-
ally. 

The treatment included antiplatelet, anticoagu-
lant with low molecular weighed heparin for throm-
boprophylaxis, cerebral depletion, hydrocortisone, 
neuromotor and logopedic rehabilitation. The evo-
lution was favourable, the patient was discharged 
with left peripheral facial palsy, recovery of deglu-
tition for both solids and liquids, right side hemipa-
resis 1/5 MRC, right hemihypesthesia, dysarthria, 
Rankin 4 points. 

The evolution at 6 months was favourable, with 
a partial recovery of the neurological deficits, the 
patient being able to walk with unilateral support, 
right side hemiparesis 3/5 MRC. 

Discussion

We sought to present a case that paints the com-
plex clinical picture of VBD, a relatively rare pa-
thology, characterized by the expansion, elongation 
and tortuosity of the vertebrobasilar arteries (1). 
The prevalence of VBD in stroke patients is be-
tween 3 and 17% (10,12,13). An extended me-
ta-analysis by Wolters FJ et al. (2013), that includ-
ed 375 VBD patients, reported a significant 
incidence of the ischemic events at the onset of the 
disease, over 30%, followed by brainstem symp-
toms secondary to compressive phenomenons. At 
the 5-year follow up there was an increasing trend 
of complications, 17% for vertebrobasilar ischemic 
strokes, 3% for hemorrhagic events and 3% for hy-
drocephalus (14). 

 In order to establish the VBD diagnosis, the fol-
lowing criteria must be met in the brain CT scan: 1) 
the BA diameter > 4.5 mm, 2) a lateral trajectory of 
the BA towards the clivus or dorsum sellae, in the 
suprasellar cisterns or towards the third ventricle, 
3) high bifurcation, over the dorsum sellae, at the 
level of the suprasellar cisterns or the third ventri-
cle (15). Additionally, the length of the BA > 29.5 
mm, together with the length of the VA in the in-
tracranial segment > 23.5 mm aids the diagnosis 
(16). The vascular anomaly that was identified in 
the presented case respects the criteria for a VBD, 
however the involvement of the aorta with the pres-
ence of tortuosities, the simultaneous presence of 
the internal carotid artery aneurysm, together with 
the presence of the mononeuritis multiplex and the 
skin condition (livedo reticularis) suggest the pos-
sibility of a systemic vasculitis. Due to the associa-
tions between the mononeuritis multiplex together 
with the cutaneous involvement and angiographic 
changes, the co-diagnosis of PAN can be consid-
ered. 

The data is relatively scarce regarding the prog-
nostic, natural evolution and the prevention of is-
chemic complications of VBD. The factors that aid 
to the development of VBD are under debate, but 
advanced age, male sex and hypertension have 
been associated with the evolution of this disorder 
(6,17,18).

The physiopathology behind the stroke second-
ary to VBD is determined by the existence of an 
anterograde abnormal laminar blood flow which 
predisposes to the formation of luminal thrombi, 
with or without associated embolic events or occlu-
sion of the small, penetrating vessels that emerge 
from the VBD’s main dilation (by widening the ar-
terial wall/small vessel vasculopathy) (18-21). His-
topathological studies demonstrated that there are 
significant differences comparing the atheroscle-
rotic lesions and lesions in VBD. In atherosclero-
sis, the thickening of the intima is constant, while 
in VBD the fragmentation of the internal elastic 
layer with a narrowing of the medial layer is pres-
ent (4,22,23).

The overall risk of stroke and intraparenchyma-
tous brain haemorrhage increases as the VBD wid-
ens, which makes the management even more chal-
lenging. Considering that, at the moment, there are 
no standardized treatment guides, VBD manage-
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ment needs to be considered individually, in order 
to reduce the thrombotic risk without increasing the 
haemorrhaging risk, taking into account that the 
presence of the aneurisms predisposes the patient 
to subarachnoid or intraparenchymal haemorrhages. 

The cerebral involvement is described in PAN, 
but the onset with CNS symptoms has been rarely 
reported (24). CNS symptoms tend to appear 2-3 
years after the diagnosis, and in 10% of the cases, it 
manifests as a stroke (25). Frequently, in PAN, pe-
ripheral neuropathy is present as mononeuritis mul-
tiplex or polyneuropathy, in 65-80% of the cases 
(26). Although in our case the first manifestation 
was stroke, we extended the differential diagnosis 
in order to identify a secondary aetiology to vessel 
involvement, one that has a treating potential. The 
imaging studies in PAN reveal tortuous vessels and 
microaneurysms (27). Visceral arteries involve-
ment is predominant, together with limb and aortic 
vessels. The cerebral angiography usually reveals 
aneurysms and stenosis/occlusion of the carotid ar-
teries in the intracranial segment (28,29). Segmen-
tal artery occlusion/stenosis, with a predilection for 
branching and bifurcations, is characteristic (29). 
The imaging aspects that sustain the PAN diagnosis 
in our case are the stenosis of the left VA, the wide 
fusiform aneurysms that involves the bifurcation of 
the BA and the saccular aneurysm of the left inter-
nal carotid artery, 7 mm in diameter. The angiogra-
phy did not reveal significant changes in the pul-
monary, renal and mesenteric arteries, which are 
pathognomonic for PAN. 

The American College of Rheumatology de-
clares that, for the diagnosis of PAN, 3-4 criteria 
from the following list are needed: weight loss of 
minimum 4 kg in the past year, livedo reticularis, 

testicular pain, myalgia or muscle weakness, mon-
oneuropathy/polyneuropathy, diastolic blood pres-
sure higher than 90mmHg, high creatinine or urea 
levels, positive serology for hepatitis B, specific 
angiographic aspects (30) and positive biopsy (31). 
In our case, two criteria are met, the angiographic 
aspect and the presence of the mononeuritis multi-
plex. Considering the fact that our patient doesn’t 
have acute organ insufficiency or any other associ-
ated pathologies, the biopsy was not performed 
during hospitalization. 

We also considered various pathologies that are 
usually associated with brain aneurysms and with 
VBD. Hepatitis B and C, HIV infection, syphilis 
are all important causes of vasculitis and VBD (32). 
The infectious panel excluded all these patholo-
gies. We also excluded LES with CNS involvement 
and autosomal dominant polycystic kidney disease 
due to normal CT aspect. 

Conclusions

While we may refer to an increase of the diame-
ter of the BA as a fusiform aneurysm or a DVB, in 
the present case we suspected an associated sys-
temic vascular involvement. Even though the crite-
ria for PAN are not met, the diagnosis of systemic 
vasculitis shouldn’t be neglected, the reason for 
which we are considering an overlap, between 
VBD and PAN.

VBD is a complex arterial pathology that en-
compasses a large spectre of vascular anomalies 
with a variable clinical impact and which, in dy-
namic, can lead to stroke, hemorrhagic complica-
tions or compressions and rises important therapeu-
tic and diagnostic dilemmas.
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